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TTONS AliKOKArTIQT-KS DTJ SuD-EsT, of G, 

Aveaue Marreaxi, Paris (8*'), Prance, a. 
Ereiicli Body Corporate, do hereby de- 
clare tlie nature of this iuvention aud iii 
^vhat maiiuer the same h to be performed, 
to he particidarly described and ascer- 
tained in aud by the folio^ing^ state- 
ment . £ 
This invention relates to the art ot 
mechanically bending viirious sectional 
' irons btit is more particularly concerned 
with the bending- of sectional irons whose 
thidoiess is small relative to the extent 
15 of the sectional area. 

The term lamination employ e<L 
lierein is used to desig-nate the action of 
rolling, that is' to say, reducing sheet, 
metarby means of a rolling arrang'ement 
20 (ir assemblao-e of rolls turning- side by side 

in opposite directions. 
' " • The -machine in present u.se g'enerally 
make use of one of the following* three 
py-stems : 

25 3?or a clearer comprehension of the foi- 
hnvin^ disclosure reference will be made 
'• . for the three systems to the diagrams 
shown in ITigaires 1 to 10. 

FiusT Systkm* 
30 The element to be bent is supported at 
two points and a bending stress is exerted 
* tipoh the element between the two points 
either by means of three rollers (Figure 1) 
or by means of three tnives one of which 
35 i^^ subjected to a vibriitory movement 
(Fif^^ure 2). In this case, the' distortion 
- ■ ■ of the section of the bent iron is not con» 
troUed/but should be solely caused by the 
bending stresses. The permanent set is 
40 -obtained only when the elastic limit has 
heen- exceeded in the traction area. In 
' the case of most bending ' operations , the 
lieutral line is generally located in the je-^ 
gion of the extended fibre; the bending 
45 stress is thus substantially greater and 
may cr\use local collapse before the trac- 
■ [Price 2/-} ' . . 
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tion stress has reached the value of the 
elastic limit (inner or concave bending 
Figure 3). In the event of bending in the 
opposite direction (outer orconvex bendiug 50 
Figure 4), condition are more favour- 
able; but there remains a risk that the 
most extended fibre will be torn. 3Xore- 
over the danger of collapse in the com 
pressed area is not entirely eliminated. 

It follows that the above method of 
bending may be only applied to irouB 
whose height is small with respect to the 
thickness. 

The improvements effected on certain 
machines to ensure more satisfactory 
guiding of the iron between the rollers 
such as for example machines with double 
rollers or inclined rollers, slightly im- 
prove the conditions of the bending opera- 
tions, but do not entirely do away with 
any of the above mentioned drawbaekA. 
To such drawbacks there may moreover be 
added the fact that " the irons cannot be 
bent throughout their entire iengh; inas- 
much as at each end of the iron there must 
be retained a straight portion correspond- 
ing to the spacing of the supporting 
rollers or knives. 

- • Second Systei^. 

The deformation of the initial section of 
the iron in order to bend the same is ob- 
tained by rolling at a nnif orni ^ caliber 
either between two rollers rotated in oppo- 
site direction (iig. h and 6) or between a 
roller and a templet (fig. 7 xmd S). 

The spacing between the two rollerfi or 
between the roller and the templet is vari» 
able whereby the extent of laminating 
effect on the extended surface may be ad- 
justed and the curve radius according! v 
varied. In this method as in the preced- 
ing one, the' deformation of the £at fianp*p- 
o-f the iron, is obtained indirectly nnd 
without possibility of any control. The 
lirocess may thus be applied only to irons 
of small width relixtive to their thickness.- 
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. • Iii-.ihe IjidiTidiial case of tlie bending' 
of an iron between a cylindiicai roller and 
a templet (Fig'. 7 cind S), the gradual de- 
formation o£ the fiat fian^^^e muT be to a 
certa/m* Jxtent coirreoted by providinft- 
M'ltii* a stripping- ang-le I) .(Fig. 8) the 
lateral snrface of the roller whioh is in 
contact with the iron. However, bv reason 
of the elastic shrinkag-e, the curve radins 
ou the templet should be smaller than the 
radixis of the bend to he obtained, Tv^hich 
Icict leads to difficnlty in the detenuina-^ 
tion thereof. 

^ The; deformation of the initial section 
of the iron is obtained by crushing the 
section at a g'radnally variable tliickness, 
bet\veen oppositely diRposed knives %vhose 
sharp ed^es are directed towards the 
centre of the curve to be obtained and 
which act by peronssion; the knives are 
adjusted so that the force of that percus- 
Kion is variable throng-hout the leng*th of 
the section, the greatest percus?;:ioii bein^ 
exerted opposite to the point of greatest 
extension and the smallest or no percus- 
Bion opposite to the non^extended re^rion, 
. Results obtained .by means of this de- 
vice are satisfactory,' bait amoncr draw- 
backs of this method may be noted the f uet 
that the rate of output is relativelv slow 
and that a highly esiperienced operator is 
recLUired. Moreover bending can only be 
carried out in such direction that the'web 
of the iron will lie placed outside the 
ourye, since the flanfye perpendicular to 
that web is not subjected to any extension. 

The invention has for its main object to 
provide a remedy for the various draw« 
backs inherent in the three systems des- 
cribed above. 

To this effect, it uses the third svstein 
described in which the web is subjected 
to a propTessive crushiiicr according* to 
. tJie curvature to be obtained. Accordingr 
to the invention, the metal beam or bar 
3>asses throug^h a train of nositivelv con- 
trolled rollers, of some of which are em- 
ployed to roll the web or flang-es of the 
beam according' to th« curvature of the 
work and at least one of which has its 
-fieneratrices non-parallel to the surface of 
the beam on which it bears to crush the 
•vveb or flano'e correspondinn: to thi^i .sur~ 
face by a ^-radual decreasing- amount id 
direction of the centre of the curvature 
and the invention is characterised in that 
the machine comprises means to control 
tlie anrfe of rollins^- nf the rollers, which 
means can be controlled during- 'rolling- 
ot)erations to varv the radius of curvature 
of the profile in the direction of the bend. 
^ In bending^ ma-chineis embodying- the 
ininrovement accordino- to the invention 
as hereabove essentially defined, the nuni* 



bar of rollers, their outline and their re- 
lative arrangement are variable accordinn- 
v'to the shape and the cross-section of the 
iron to be bent. But, in all cases, the in- 
vention is applicable regardless of the 
relative thiclmess or caliber of the "iron 
. with respect to the sectional areas, inas- 
much as the deformation (extension or 
- -compression of any fibre is always 
directly controlled by at least one roller 
and consequently folds and distortion are 
avoided in the ilang-es, 
_5?tnding nia^^^^ to the iu- 



vent ion may in particular comprise the 
r folio Wing -main feature.^: 

^ li) all rollers of trains u^ed for the bcnd« 
ing of sectional irons are controlled either • 
individually or by operative connection 
ivith one of said rollern directlv eon- 
trolled; 

b) The variably spaced cylindrical rol- 
lers which propel the iron to be bent by 
actmg^on one of the flanges thereof mav 
moreover produce laminating eifect 021 
said fiange in the event where the same- is 
extended after bending; 

c) The main lamiiiiiting rollers are 
friisto-conical and journaled in a pivotal 
support allowing for displacement of the 
pivotal fulcrum of the rollers according i 
to whether the bend to he obtained is con- 
vex or concave. 

d) The main lamiuatinir rollers are 
cylindrical, in which case "the access ox 
one of the variably ST)aced rollers is in- 1 
clinable with respect to the other axis 
which is fixed. 

The accom]ianying drawings given by 
way of example only show various forms 
of embodiments of a bending machine for 1 
sectional irons and of devices pertaining 
to such bending o]>erations a.s improved 
according to the invention. 

Fip. 1 to 10 are o}>eratioual diaRTams 
relating to previous devices as used in the 1 
art. 

Fig\ 11 is a general perspective view {)f 
a bending macliine provided T\-ith two 
rylinderical rollers having parallel axes 
and a frusto-conical roller mounted in a 1 
]uvotal support. 

Pig. 12 is a diagrammotir ])erspective 
view corresiionding to Pig. 11 and show- 
ina^ the driving mechanism of the various- 
rollers. 2 

Pigs, la to IS are operational diagrams 
illustrating the bendiui? of irons having 
various cross-sections by means of the 
machine shown in Eigs. ll and 12. 

Pigs. 13 and 14 relate to the bending of V 
a Z sectional iron. 

Pijrs, 15 and IB relate^ to the bending 
of an anrfe-iron wherenf the ])lane fianu'e 
is extended. 

Pi<?s. ir and IR relate to the axial bend- 1 
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ing of a cliaiiiLel iron. 

Figs. 11) and 20 diagTunimiiticiiUy slio\v 
tile Leudiug' o£ an oiueg-a sectioued iroji on 
a niLicliiiie provided witli a train of two 
5 frusto-conical rollers. 

Fig's. 21 and 2.2 show an alternatiTe 
eiiibmlimeut for the bending of an angle 
ii'oa liaviiig- its fiat flaujA'e. outwardly dis- 
posed hy means of two rylindrical roller.s 
10 one o£ avMcIi is inclinable. 

Figs. 23 and 24 show an alternutiTe em- 
bodiment for axially bending^ a channel 
iron by means o? t^vo cyiindrica^ rollers 
of different breadths and one of wliicli is 
15 inclinable* 

As shown ill Fig. 12, the. main shaft 1 
rotatiur;- the cylindrical roliers 2 and ^ 
and the f rusto-conical roller 4 is provided 
at its lower end with a worm wheel ^ 
20 driven by a worm G keyed on the shaft 7 
of a grooved pulley 8 driven by the motor 
9, 

A pinion 10 cut out in or Iceyed on the 
main shaft 1 ensures rotation of the cylin- 

25 drical roller of ^^reater diameter 2 througli 
a two-staxred pinion 11 jonrnalled, as are 
also all the other pinions, in bearing of 
the main housinf:?' 12 or in pivotal supports 
fiMGh as 13 of the frame of the machine 

30 (Fia-ure 11). A cylindrical straiprht- 
t(K)thed g^ear 15 Iceyed on tlie shaft 16 of 
the roller 2 eiif^ures both the rotation of 
said roller 2 and the movement in reverse 
direction of "^^-he roller of lesser diameter 

35 3 throufrh a train of cylindrioal pinions 
17 and 17a journalled similarly to the 
shaft 18 carrying roller ^ h\ ^ pivotal 
support, not shown in the draw^ings, in- 
order to allow for adjustment of the sDar- 
40 ing' -of cylindrical rollers 2 and 3 whose 
axef> are oa-mfieL according to the calibre 
of the iron beinf? bent. The frusto-conical 
roller 4 is fixed to a shaft 19 contained in 
tile aame vertical plane as that containiiig 
4:5 Hxe centre Hue o£ tlie cylindrical rollers 
2 and r3. The shaft 19 is jmirnalled iu 
the pivotal support 13^ and driven in rota- 
tion through a train of cylindrical gears 
20 -a.ud 21 operationally connected with. 
50 bevel iJ'ears 22. 23 and 24 driven bv a bevel 
gear 2C> fixed to the shaft 25 and n bevel 
gear 27 keyed on the main shaft 1 which is 
l)0'^^llel in the shafts 16 and 18. 

llie roller 4 is subjected to two con- 

:55 trolled niovementf; one of which fixes the 
axis of rotation X — X of the luvotal sup^ 
})ort 13, the other determines the angular 
] mixtion of the roller 4 in relation to thiR 
axis. 

60 The Divotal suiDnort 1^ oontnins tlie 
cylindrical srear 20 and 21 and the bevel 

gears 22. 23 and 24. It carries two welded 
Ride-ulates such as 35, one pervinsr as sup- 
port for the bearing for a shaft 37 carrv- 
65 ing the bevel g^ear 23, the other having 



an exterior cylindrical projection 38 co- 
axial witli the shaft 37 (Figures 11 ami 
12). The pivotal support 1;^ pivots around 
this axis and .said projection 3B both of 
which are supported by a sliding chassis 70 
39 attached to the main frame. 

At its botionv end, the pivotal support 
13 has two transverse screws 41 slidably 
mounted through two horizontal slits 42 
worked in two vertical side plates 43 75 
operated by %vheel 2Si\ for allowing said 
supxiort to be locked, on said vertical side 
plates. At their - bottom" eird; tile side 
plates have two verti(*ul slits 44 engaging 
pins integral with a nut 45 operated by a 80 
screw pin 46 controlled by tbe wheel 2Sc. 

This arrangement operates as follows : — 
the screws 41 are loosened, the ^ pivotal 
support and the frame 39 start sliding in 
such a manner as to lock the axis X — -X 85 
in the required })osition. the nut 45 is dis- 
placed along the screw pin 4G and the 
screws 41 being consequently tightened. 
'By turning the wheel 28(>» the pivotal 
movement of the side ]dates 43, and conse- 90 
ciuently of the pivotal support 13^ about 
the axis X — X is obtained. 

The diameter of the -cylindrical rollers 

2 and 3 that of the frusto-conieal roller 4 

as well as the ratio between the B.umber 95 
o£ teeth of tlue various trains of piaions 
of the power transmission are calculated 
so fis to ensure tlie f eedingt motion of the 
iron through the machine ^vithout any 
skidding between tlie lateral faces of the 100 
rollers and the sides of tbe iron. In Figure 
12, the sectional iron P to be bent is reure- 
sented in dots and dashes as an angle ir(ui 
wherein the fiat fiange is com7>re3sed. To 
this end, the generatrix of the frusto- lOo 
conical roller 4 is inclined with respect- to 
the horizontal plane containin"- the upper 
pdane surface to the greater roller 2. from 
the top towards the bottom, to provide the 
crushing of ilie vertical fianjre of said sec- 110 
tional iron P by a a-radual decreasing 
amount in the direction, of the centre of 
the curvature positioned with resYiect to 
said vertical -flan-are on tlxe same side as the 
centre of said roller 2 : simultaneously thf^ 115 
curved flantre is compressed or crushed 
uniformly tliroughout its breadtli between 
tlie cylindrical rollf^rs 2 and 3 wbose ad- 
justrnent is effected by any suitable means 
as for example bv liand~wheels 28 as 120 
shown in 11. The rollers 2. 3 and 4 

are removable with a view to utilise a- set 
of rollers corresponding' to the dimensions 
and to the shape of the* special irons to be 
bent. The number of said rollers may be 125 

ter than that oi tlxe rollers illustrated 
in Fig 12. as shown in Fig. 19. 

"Witli the arrangement of the rollers 2, 

3 and 4 shown in Fig. 12 it would be 
similarly possible to bend the angle iron? 130 
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in' tke opposite direction; that is tlie fiat 
mxngQ beinn^ extended (Fi-s. I5 and 16) • 
In that case the rollers 2 and 3 vlixV k 
part in the feeding' of tiie iron throii-h 
^ the maoliiiie- but do not exert a ^-rippiSg- 
efect ^on the compressed iianrre aiie 
pivotal fulcrinu of the snnport "^of the 
iriisto-conical roller is then coiitaiBed in 
|he same vertxcal plane as the compressed 
10 fian-e whereas m the first example de^~ 
eribed the pivotal fuleruni point al ^vn^ 
located towards the interior o£ the iron 

-^.^^^diai^raiiis^ ..ilhiatrated in Fi"-^ m 

and 14 which corre.spond to the ^irrim-c- 
ment shmm in Fin-.. J 2 and 15 illustrate 
the bendin?;^ of n Z The rollers 2 

and 3 laminate the exten.ded £an-e, the 
triLsto-eomcal roller 4 i^rnduallv mislies 
m ^ '"^ ''-'"'^ toward, the exl 

tended fian-e, mid tl».e prar^tical piv(,tal 
THnnt of the support nf the roller 4 is 
IcKV.ted in.v.n-dlT witli. respect to the iron 
I . Iheoretienlly. the pivotal fulcrxim 
should be at A, and is deviated to A2 for 
eonstruetiona] reiusous, onlv the dra\\--. 
baL' cs result froni siudi de^Hlation bein^r 
negiig-ible, . ^ 

111 Fi- Jr the roller 2 hiis been re» 

•^n ^ r'^^l -^'n '*'*"^^^ provided with a 
eyiinclrieal journal 2ix in allow for axial 
t-exitrin^ of a channel iron P,. In this 
cn^e. the extended fiano-e is' nnifonulv 
laminated between the journal 2a and the 
, roller 8 the web P,., -rLuluallv rrnshed to- 
wards the extended flan^re. and the pivota] 
center of the supphrt of roller 4 is placed 
inwardly with res])eet to the iron. Ihesanie 
re^iilt could also be obtained bv sli-htiv 
inrdimn- th. roller ^3 to the position 3n als - 
shown in Fig.^ 2:5. In this case, the friisto. 
<'Ouieal roller is superHiioiiH Imt it is neees. 
.-ary to adapt the conmre^^sed fiano-e of the 
<'oi-resi)ondin- face of roller 2 and to pro- 
vide u clearant^e hetwcen tlie oiinosite fare 
40 of $aid roller and the extended flanw to 
allow for the feed of the iron as the bend^ 
in- Pro-'resses. The snnie thin- is irue of 
the bendm- of an an-le iron wherein the 
P''''-:^ }^ ^-^-teuded (Fi-s, 21 and 
51) ) ; n IS snfflc^ienf to iutdine the roller 8 to 
the position nnd in therebv snnpress 
the trusto-t'onieal roller. In both ex~ 
nniides. the rollers 2, .'^a and :1b are also 
^ <lriven either b3'- a sinu'le motor or by 
55 se?)arate motors. 

For the bendin<i> of an iron P. bavin*''- 
rni ome.a-a sectio^i "aM-. W and 20) fwo 
frusto-eonieal rollers should be l)rovided 
. synimetrieallv disposer] with respect to 
60 the ;»Teatcr rol]<>r whi(.Ii is rn-ovidcd with 
cylindrical rollers 2G for -nidinsz' the conu 
jiressed flanq-es, 

Tlie cross-web P,. .is uniforn^lv Lnni- 
-nated between the cylindrical roller 3 ixiul 
the larg'e diameter surfa(»e of the roller 2, 
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and the parallel web« of the iron are 
g'radually iaininated towards the centre 
web between the lateral faces of the 
above mentioned roller and the rollers 4 
and 4a, 70 

In order to operate on channel, an^de, 
omeg-u, Z or other irons, the machine may 
be provided with an aT>propriate setting 
device enabling: the rollers 2 and 3 to be 
chang-ed accordinir to the selected section; 75 
to obtain a convex or c^mcave bend, i.e. a 
carve in which the plane fiang-e, the web 
or- the cfoss^web 1^ extended" or cotn^ 
IJressed, it is sini]>ly neces-sary to alter the 
ang-ular settin^.^ of the f rusto-conical roller 80 
and to cause the curved fian?re to be lami- 
nated or not between the cylindi^ical 
rollers ns the case may be. 

Hie invention is of course not to be 
limited by the examples of embodiment 85 
hereabove described and illustrated, but 
by the essential characteristics set forth 
at the ben-innino* of the above description, 
and comprises within it.s scope all means 
and combinations of means whi(di may be 90 
suitable to embody said eharacteristics. 

The bendinir machine tor sectional irons 
improved nccordinir to the various charac- 
teristics hereinabove described constitute 
a novel industrial jirodiirt claimed as 
such by the invention. 

Havinir now ]jnrticnlarly described and 
ascertained the nature of our said inven- 
tion and in what marmer the same i.s to 
he performed, we declare that -what we lOO 
claim is : — 

1. Improvements in machines for bend- 
iivj: metal beams rods of anv section, 
said nnudiiues bein«r of the ' bind iii 
which the beam-s or rods pass throuo'h a 
train of ])ositively controlled rollers, 
some of whi(di are em])loved to roll the 
web or the fiani>'es of the beam according' 
to the curvature of the worl: a^id at leas^ 
one of which has its generatrices non- 110 
parallel to the .surface of the beam on 
which it bears hi order to c^r\i?^l\ the web 
or fiang*e corresponding' to this surface by 
a^^Tadiial decreasint*- amount in the direc- 
tion of the <*entre of the riirvature. 115 
characterised in that these machines have 
means to control the nngde of rolliup^ of 
the rollers, which means can be controlled 
during* rolIiu«»* o])erations to vary tlie 
radius of curvature of the ))roiile in the 120 
direction of the beiuL 

2. Tmi>rovements in machines ftu' benrl- 
ing section irons according- to Claim 1, 
characterised in that the rollers for lanii- 
natinn^ thewebof the section iron comr>rise 125 
•a pair of cylindrical rollers disposed opuo- 
site one another and havinxr non-i)nrallel 
axes of rotation. 

Jnujroveinents in nuutotes for 
bending;' section irons according- to 130 
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Ciaini 1, ciiaracterised in tiiat' tlie 
rollers ior liuuiiiatiiig tlie -weL of 
tile «tjctioii iron coiiiprirstj. u pair or' 
roiitjpri disposed oi3posiTe une anotker, one 

5 of wliicli is cyiindrical while tlie other is 
oil friisto-eonicai shape. 

4. Improveiuents in luuciiiueh; for bend- 
iuy- ixn^ie irons uec-ordiiif*- to Cluiiii I, 
ckctracteriHed in Unit the rollers for iunii- 
10 nating one oi the fiung-es of the jsection ' 
iron coiiLiJrise t^vo eylindricai rollers dis- 
])Otjed opposite oire another, between 
■^vhick is cLispo^sed tlie £anf>'e of the axigie 
iron which i« to he bent transTer.seiy ^vith 

15 respect to its plane, and, a third roller of 
f rusto-conical form for iaiiiiiiating- the 
other web of the ang'ie iron tuid bearing 
ag'uinst the t-irciilar extremity of one of 
the said cylindrical roliera, 

20 ^- Inxprovenients in inachines for bend- 
ing section irons of Z-foriu, according' to 
claim 1, characterised in tliat the train of 
rollers eomprifies two cylindrical rollers 
disposed opposite one another, having- 

25 their axes of rotation parallel and enclos- 
lug- one of the flanges of the section ircms, 
and a third roller of frnsto-conieal fopDi 
adapted to laminate the web of the se<'- 
tioa iron by bearing- ag'ainst the cirenlar 
30 lateral far^e of one the said cylindrical 
r-ollers. 

Q. Im])roTenientR in luacdiines foi- bend- 
ing' section irons of U-forni, according* to 
(daim 1, characterised in that the train of 

35 rolierf! comprises a iirst cylindrical roller 
engag'ed bet-\veen the flang-es of the section 
iron, the diameter of tliese rollers corres- 
ponding* to the distance bet"vreeu the 
fiiing-es and the -web of the said 

.40 section iron, whhdi bears ag'ain^t 
the xircnlar lateral face of the said - 



first roller, t-^vo cylindrical rollers, one 
disposed on each side of the fiang*es of the 
section iron, and u roller of frusto-conical 
shape adapted to laminate the ^veb of the 45 
section iron by bearing- ag-ainst the circu- 
ar^lateral fij<-e of the first roller. 

7. Ini]jrovenients in inacliiueH for head- 
ing* section irons of form, according to 
claim 1, characterised in that tlie train of 50 
rollers conii)rises a pair of cylindrical 
rollers dis2)osed opposite one another and 
having; their axes of rotation parallel to 
one anothe#, one oi "whitdi cylindrical 
nailers is eiig-aged inside the section iron, 55 
and a indr of frusto-t^onical rollers dis- 
posed on either side of the lateral fiang-es 
of file section iron and adapted to lami- 
nate the said,fiang"es by bearing* against 
tJie circular lateral faces ai the roller 80 
which id entvag'ed inside the section iron, 

cS. iniproyenients in ma chines for beud- 
ing' section irons of U-fonn, accorHing to 
(daim 1, characterised in that the train of 
I'oUers coin] /rises a' pair of cylindrical 65 
3'oliers disposed op]K>site one another, the 
axes of i-otation of which are non-paruUel, 
and one of Avhi(^h is eng-ag-ed between the 
flanges of the section iron, ivhile the other 
is in contact with the' inner face of the 70 
said section iron. _ 

9. A machine for bending- section irons 
substantially us hereinbefore deserihed 
with reference to the ^iecomi)nnying' draw- 
ing's. " 75 

Bated this 19th daT of October, 1945. 
SOCIETE NATIONALE DES 
OOK-vSTBUCTrOIs^R, 
jAEBOKAUTlQUES DTJ SUBVERT. 

-Per : BonltT; Tirade, & I'ennant. 
11^112, Hatton Garden, London, E.C.I. , 
Chartered Patent Ag-ents. 
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